In a model of pulmonary inflammation and fibrosis induced by the antineoplastic antibiotic, bleomycin, we previously demonstrated that 6 However, alveolar macrophages from normal saline-treated rats secrete small quantities of biologically inactive TGF-,6. In contrast, splenic macrophages secrete large quantities of inactive TGF-,8 and are unaffected by the intratracheal bleomycin treatment. High doses of the corticosteroid methylprednisolone given intramuscularly before and concomitantly with bleomycin administration prevented the influx of alveolar macrophages into the lungs, diminishing both the number of macrophages present in the alveoli and the total lung content of TGF-ft. However, the rate of secretion of TGF-,6 by alveolar macrophages recovered from the alveoli was unchanged after corticosteroid treatment. When activated alveolar macrophages were cultured in the presence of several concentrations of dexamethasone that completely suppressed IL-1 secretion, little effect on TGF-, secretion was observed.
Introduction
Interstitial pulmonary fibrosis occurs after a variety of lung injuries, ( 1) but the pathogenesis is unknown. Based on observation ofpulmonary fibrosis in humans (2) and animal models of pulmonary fibrosis (3) , it has been observed that enhanced connective tissue synthesis is almost always preceded by an increase in the influx of activated inflammatory cells. Of these inflammatory cells, the alveolar macrophage is the most prominent cell in the alveolar space (4) . In the steady state, alveolar macrophages comprise > 95% ofthe total alveolar cell population (4) and have been described to have numerous functions (5, 6) . For example, the best recognized role for alveolar macrophages in the lung is to function as a nonspecific defense against inhaled foreign substances (7) and microorganisms (8) . However, sufficient evidence now exists to suggest that alveolar macrophages may also have a role in pulmonary inflammation and fibrosis (7, 8) . Not only do alveolar macrophages increase in number during pulmonary injury (3), but alveolar macrophages have been shown to produce a number of leukocyte and fibroblast regulating cytokines such as IL-1 (9), PDGF ( 10), TNF-a ( 11 ), TGF-f3 ( 12) , and proteins such as fibronectin ( 13 ) .
Of the cytokines produced by alveolar macrophages, TGF-3 is one of the most potent regulators of inflammation and connective tissue synthesis in vitro (14) and in vivo (15) .
TGF-f31 is a 25-kD homodimer that is constitutively transcribed by resting monocytes ( 16) , and upon activation, monocytes ( 16) and macrophages have been shown to produce and secrete increased amounts ofTGF-,3 ( 17 ) . Furthermore, TGF-# is produced by wound fibroblasts ( 18) and is a potent chemoattractant for fibroblasts ( 19) and induces them to synthesize collagen (20) and other proteins ofthe extracellular matrix (reviewed elsewhere) (21 ) . The in vivo inflammatory and fibrogenic effects of TGF-(3 are confirmed by observations that when TGF-,B is injected subcutaneously ( 15) or applied to incisions (22) , there is an increase in infiltration of inflammatory cells and fibroblasts, as well as enhanced connective tissue synthesis.
We had previously shown in an animal model of pulmonary inflammation and fibrosis induced by the antineoplastic antibiotic bleomycin, that 7 d after intratracheal bleomycin administration, total lung TGF-j3 increased 30-fold above untreated control animals (12) . Peak TGF-,B production preceded maximal collagen synthesis that occured later. Using immunohistochemistry and antibodies to a synthetic peptide of TGF-,B,, we localized the distribution of TGF-l,1 to alveolar macrophages at the time of maximal total lung TGF-,B content and throughout the course of bleomycin injury. It was also observed that although there was significant interstitial infiltration with lymphocytes, plasma cells, and macrophages, these cells did not express TGF-f3, . The distribution of matrix associated TGF-#1 was seen later in the course of injury and coincided with maximal collagen synthesis ( 12) . Furthermore, the matrix-associated TGF-3,1 was present in close apposition to the alveolar epithelium and not within areas ofincreased cellularity in the interstitium. Since only alveolar macrophages expressed TGF-,31, our observations suggested that (a) activated alveolar macrophages were the predominant source ofthe matrix-associated TGF-#,; and (b) once secreted by alveolar macrophages, TGF-f31 then traversed the alveolar epithelium and associated with the extracellular matrix.
In the present study, we have demonstrated that alveolar macrophages isolated from bleomycin injured lungs secrete large quantities ofbiologically active TGF-#1 isoform. Furthermore, this macrophage response is localized to the lungs, since splenic macrophages were not induced to secrete active TGF-fl.
In addition, macrophage influx and TGF-fl, accumulation in the lungs could be prevented by immunosuppressive doses of corticosteroids. Although treatment ofrats with corticosteroids decreased the number of infiltrating macrophages after bleomycin, they had no effect on macrophage secretion of active TGF-#,S. Furthermore, TGF-,3 secretion by explanted alveolar macrophages activated by bleomycin induced injury or by LPS was not suppressed at doses of corticosteroids that completely blocked IL-1 secretion.
Methods
Animals. Female Sprague-Dawley rats, which were free of respiratory disease and weighed between 250 and 300 g, were obtained from the University of Manitoba vivarium. In each experiment, all rats were matched for age and weight.
Reagents. Bleomycin (Blenoxane) was a gift from Bristol Laboratories (Bristol-Meyers Co., Evansville, IN). Neutralizing turkey and rabbit antibodies to TGF-3,1 and TGF-,2, respectively, were from David Bleomycin administration. Rats were anesthestized by an intraperitoneal injection of 40 mg/kg of Nembutal (Abbott Laboratories, Toronto, Ontario). Tracheostomy was performed and sterile normal saline containing 1 U of bleomycin sulfate (Blenoxane; Bristol-Myers Co.) in 500 qI of normal saline was instilled into the lungs using a 25-gauge needle inserted between the cartilaginous rings ofthe trachea. Control animals received 500 ,g ofnormal saline only. The tracheal site of surgery was sutured and the rats were allowed to recover until the time of death. In some experiments, 30 mg/kg of methylprednisolone (Upjohn Co., Don Mills, Ontario, Canada) was given intramuscularly for 2 d before intratracheal administration of bleomycin. Thereafter, the rats received daily intramuscular injections of 15 mg/kg ofmethylprednisolone until the day of sacrifice. 7 d after bleomycin treatment, the rats were killed by receiving a lethal dose of Nembutal. A thoracotomy was done to expose the heart and lungs. Systemic blood was removed from the lungs by severing the inferior vena cava and flushing the lungs through the right ventricle with PBS until the lungs appeared pearly white. The lungs were then lavaged to obtain cells for differential counting or for overnight culture of alveolar macrophages. For some experiments, the lungs were frozen in liquid nitrogen and stored in -70°C until ready for TGF-,B extraction.
Macrophage cultures. Alveolar macrophages were obtained by cannulating the trachea, instilling and retrieving 5-ml aliquots of sterile normal saline to an accumulative volume of -50 ml. The entire lavage volume was centrifuged and the cell pellet suspended in a-MEM (Gibco Laboratories, Grand Island, NY) with 10% FCS (Gibco Laboratories).
The cell count was adjusted to 1 x 106/ml and aliquoted as 2 x 106/6 mm tissue culture plate (Nunclon, Roskile, Denmark). Viability, determined by exclusion of typan blue or appearance by polarized microscopy (24) Differential counts. Cells obtained by bronchoalveolar lavage as previously described were suspended at a concentration of 1 X 106 cells/ml were used in cytospin preparations. The cells were stained using the Diff-Quick (Baxter Healthcare Corp., Miami, FL) fixative and nuclear/cytoplasmic stains. Five fields at high power were used to enumerate and identify cells as macrophages, neutrophils, lymphocytes, and others. Cells were classified as "others" if they did not conform to the morphology of macrophages, neutrophils, or lymphocytes.
In vitro effects ofcorticosteroids. Alveolar macrophages obtained after intratracheal bleomycin were cultured in the presence of dexamethasone sodium phosphate, (Sabex, Montreal, Quebec, Canada) for 24 h, and the conditioned media was collected as described below. Alveolar macrophages obtained from untreated rats were stimulated by LPS (Escherichia coli serotype 0 1 1 :B41; Sigma Immunochemicals, St. Louis, MO), and cultured in the presence of varying concentrations of dexamethasone for 24 h. The conditioned media was collected as described below. Parallel aliquots of this conditioned media were used to determine the IL-1 and TGF-# content.
Collection of conditioned media (CM). After aliquoting 2 x 106
cells/well the macrophages were allowed to adhere for 2 h. The plates were then washed with a-MEM and cultured in serum-free media containing 20 mM Hepes, 4 mg/ 100 ml, Gentamicin (Roussel, Montreal, Quebec, Canada), 100 qIl/ 100 ml, Fungizone (Gibco Laboratories), and 0.2% clotted bovine calf plasma (National Biological Laboratory Ltd., Dugald, Manitoba, Canada). After 24 h of incubation at 37°C, 95% CO2 the media was collected in the presence of 0.5 ,g/ml leupeptin, 5 gg/ml aprotinin, and pepstatin (1 gg/ml; (all three from United States Biochemical Corp., Cleveland, OH), and aliquoted and frozen at -80°C until ready for TGF-(3 quantitation or isoform characterization. A representative well of alveolar macrophages cultured, maintained, and washed in an identical manner as above was used for calculation of esterase positive cells representing the percentage of macrophages of the adherent cells present in culture.
TGF-f3 extraction from whole lungs. 4 ml of an acid-ethanol solution (95% ethanol, 0.2 M HCl) containing 1 gg/ml each of PMSF (Sigma Immunochemicals) and pepstatin was added to previously frozen lungs as described ( 12) . The lungs were homogenized using a tissue homogenizer ( Polytron; Brinkmann Instruments Co., Westbury, NY).
The homogenate was stirred overnight at 4°C and centrifuged at 10,000 g for 10 min. The supernatant was diluted with two parts distilled water and was then lyophilized. It was then resuspended in 2 ml of4 mM HC1 with 0.1% BSA per lung, centrifuged to remove insoluble particles, and then stored at -80°C until assayed. Samples were neutralized with 2-3 qI of 5 N NaOH and 1 M Hepes before use, and any precipitate was removed by a 5-min centrifugation at 10,000 rpm on a microfuge (Beckman Instruments, Inc., Palo Alto, CA).
CCL-64 mink lung epithelial growth inhibition assay for TGF-fl.
CCL-64 mink lung epithelial cells were maintained in a-MEM with 10% FBS. Subconfluent cells were used in the TGF-,B growth inhibition assay as described by Danielpour et al ( 12, 26) . Cells were trypsinized and washed with a-MEM in 0.2% bovine calf plasma and resuspended in a-MEM, 0.2% clotted bovine plasma, and 10 mM Hepes at pH 7.4, as well as penicillin (25 ,g/ml) and streptomycin (25 ttg/ml), and cultured as 5 x 104cells/0.5 ml in 24-well Costar dishes (Flow Laboratories, Inc., Missisauga, Ontario, Canada). Neutral conditioned media or conditioned media that was acidified and subsequently neutralized or aliquots of neutralized acid-extracted lung preparations in the presence or absence of anti-TGF-(# antibodies were added 3 h later. After reacted with complete specificity with no antibody crossreactivity (26) .
In the CCL-64 growth inhibition assay, 10 pM of TGF-fl, and TGF-,B2 were blocked completely by a dilution of 1:1,000 of anti-TGF-f, and 1:3,000 of anti-TGF-jB2 antibodies, respectively (26) . Anti-TGF-#,32
were used in parallel with their respective nonimmune sera in all assays. No effect could be attributed to the nonimmune sera.
Interleukin-J bioassay. A sensitive bioassay for interleukin-1 developed by Gearing et al. (27) 1. Abbreviations used in this paper: CM, conditioned media; CTLL, clone of cytotoxic T lymphocyte independent ofIL-2; L-TGF-f,, latent transforming growth factor-,B; MTP-A, methylprednisolone-acetate.
Statistical analysis. Values were compared by using ANOVA with single or multiple pairwise comparisons when the variances were equal. However, when the variances were unequal, the data were analyzed using a nonparametric approach, as well as a logarithmic transformation of the data. The later two methods of analysis gave the same results.
Results
Alveolar macrophage secretion of TGF-f3. In a previous study, we demonstrated that total lung TGF-,B was maximally elevated 7 d after intratracheal bleomycin when it was exclusively in alveolar macrophages by immunohistochemistry ( 12) . For this reason, subsequent studies on alveolar macrophage secretion of TGF-3 were conducted 7 d after bleomycin instillation. To determine whether or not alveolar macrophages secrete TGF-f3i, alveolar macrophages obtained 7 d after bleomycin administration were maintained in serum-free conditions for 18-20 h, and the conditioned medium collected. TGF-# was quantitated both before and after activation by acidification. TGF-p obtained from most normal cells, platelets and tissues is biologically inactive (28) . Conditioned media obtained from alveolar macrophages after intratracheal normal saline treatment contained small quantities ofTGF-,B (Table I) . However, after bleomycin treatment, secretion increased four-to fivefold, and 79% of the TGF-,3 was in the active form (Table I) . To examine if the enhanced secretion of active TGF-,B was localized to the lungs, we obtained conditioned media from overnight cultures of splenic macrophages from both normal saline and bleomycin treated rats. Although splenic macrophages secreted as much TGF-,3 as normal alveolar macrophages it was all in the biologically inactive form (Table I) and was unaffected by the intratracheal bleomycin treatment (Table I).
TGF-,B exists in three isoforms designated as TGF-#,, TGF-02, and TGF-#3 (14) . Neutralizing antibodies to TGF-#,, TGF-,#2, and TGF-i31.3 were used in the CCL-64 bioassay to quantitate the relative amounts of each isoform in the conditioned media from alveolar macrophage. In the presence of anti-TGF-fi33 (Genzyme Corp.) all TGF-3 activity was neutralized confirming the specificity of the CCL-64 bioassay in detecting the TGF-13s. Furthermore, 50% of the total TGF-,B activity in the conditioned media from inactive alveolar macrophages was TGF-3,, while TGF-f32 and TGF-,33 were present in approximately equal quantities. However, after bleomycin administration, activated alveolar macrophages increased the secretion of TGF-t,1 five-to sixfold while the quantities of TGFf#2 and TGF-f3 remained unchanged (Table II) .
Effects ofcorticosteroids on total lung TGF-,3 content and alveolar macrophage secretion of TGF-f3. We reasoned that if alveolar macrophages were the primary source oflung TGF-,B 7 d after bleomycin administration, then inhibiting influx ofmacrophages into the lungs should abrogate the TGF-# response. Immunosuppressive doses of corticosteroids have been shown to reduce wound macrophages, wound closure, and wound strength (29) . Based on these findings, methylprednisolone was given to Sprague Dawley rats 2 d before intratracheal bleomycin and the immunosuppression was continued until the time of death 7 d later. Examination of the cellular content of bronchoalveolar lavage after saline treatment revealed that there were 3.5±0.8 X 106 alveolar macrophages present and represented 92% of the alveolar cell population. After bleomycin administration the absolute number of macrophages remained unchanged but the overall number of alveolar cells increased (Table III) . When immunosuppressive doses of methylprednisolone were administered concomitantly with bleomycin, the total number of cells in the bronchoalveolar lavage were reduced by -13-fold while alveolar macrophages were reduced by 38-fold. In addition to the reduction in alveolar macrophages, there was a profound reduction in total lung content of TGF-,B compared to rats treated with bleomycin alone, as well as control rats not receiving bleomycin (Table  IV) . It was noted that the few alveolar macrophages remaining in rats treated with bleomycin and methylprednisolone continued to secrete active TGF-#,B at the same rate as macrophages obtained from rats not treated with corticosteroids (Table IV) . The failure ofsystemic corticosteroids on alveolar macrophage secretion of TGF-,B may have been caused by an inadequate concentration of corticosteroids in the alveolar compartment. However, when larger intramuscular doses of methylprednisolone were administered, it resulted in severe corticosteroid induced toxicity and death of all rats. To directly determine the effects of known concentrations of corticosteroids on alveolar macrophages, we examined the TGF-,B content of conditioned media from alveolar macrophages obtained from bleomycintreated rats cultured in vitro in the presence of increasing concentrations ofdexamethasone. To confirm that the dexamethasone was sufficient to affect cytokine production by activated alveolar macrophages, conditioned medium was also examined for IL-1. Corticosteroids have been shown to inhibit IL-1 transcription and secretion by activated macrophages (30) and monocytes (31 ) . Alveolar macrophages activated by bleomycin-induced injury secreted enhanced quantities of IL-1 and the secretion of IL-1 was abrogated by as little as 0.1 mM of dexamethasone (Fig. 1 ) . However, the secretion of TGF-# was not suppressed and was somewhat increased in the presence of dexamethasone (Fig. 1) .
It was possible that once alveolar macrophages had been activated to secrete TGF-# after bleomycin administration, they were insensitive to corticosteroid inhibition. We next obtained alveolar macrophages from untreated rats and after in vitro adherence for 2 h, stimulated them with LPS in the pres- except for number of macrophages obtained after normal saline and bleomycin administration. However, the change in percent of macrophages of the total number of cells after bleomycin administration compared to normal saline administration was significant (P = 0.0001). § Normal saline and bleomycin were administered intratracheally. The dose and schedule ofadministration is described in Methods. MTP-A was given in intramuscularly according to the dose and schedule described in Methods. ' Reduction in the number of macrophages in animals treated with bleomycin concomitantly with MTP-A compared to bleomycin alone was 38-fold. alveolar macrophages obtained from four to six rats. § Normal saline and bleomycin were administered intratracheally. The dose and schedule are described in Methods. 11 MTP-A was given intramuscularly according to the dose and schedule described in Methods. ' P = 0.0001 (P was obtained comparing total lung TGF-,B content in rats treated with intratracheal bleomycin compared to intratracheal normal saline). ** P = 0.0001 (P was obtained comparing total lung TGF-,l content after intratracheal bleomycin and intramuscular MTP-A compared to intratracheal bleomycin alone). # P < 0.01 (P obtained comparing TGF-,B content in CM of alveolar macrophages from rats treated with intratracheal bleomycin compared to intratracheal normal saline. * P is not significant. (P obtained comparing TGF-# content in CM from alveolar macrophages from rats treated with bleomycin and intramuscular MTP-A compared to intratracheal bleomycin alone).
ence or absence ofincreasing concentrations ofdexamethasone (Fig. 2) . LPS stimulated alveolar macrophages to secrete both IL-1 and TGF-fl. The presence of dexamethasone completely inhibited the LPS-mediated secretion of IL-1 while the secretion ofTGF-# was not affected (Fig. 2) . No independent effect attributable to dexamethasone at all the concentrations used 24 h later, the conditioned media was collected, and the TGF-(# and IL-1 contents were measured as previously described. Each point is the mean of four experiments.
was seen in either the NOB-l /CTLL bioassay for IL-l or the CCL-64 bioassay for TGF-f3.
Discussion
We had previously reported ( 12) (Table I) . With rare exception, TGF-(# is synthesized and secreted by cells as a biologically inactive propeptide called latent TGF-,B (L-TGF-13). Since TGF-f3 and its receptors are ubiquitously expressed ( 14, 32) , and since TGF-,B has numerous biological effects ( 14) , the ability of a cell to activate L-TGF-f upon secretion may be an important regulatory mechanism. In keeping with previous reports (28) , we found that splenic macrophages secreted only L-TGF-3. However, alveolar macrophages obtained from rats after bleomycin administration, but not normal saline, secreted increased quantities of TGF-ft which was -80% in the active form (Table I ). These findings indicate that bleomycin toxicity activates alveolar macrophages not only to increase TGF-# secretion, but also activates the post-translational processing to increase the bioactive form of TGF-f3. It is also of interest that bleomycin-induced toxicity that is limited to the lungs did not alter the secretion of TGF-f by macrophages in other organ sites such as the spleen (Table I) . This compartmentalization of TGF-fl, secretion may be another mechanism ofcontrol of TGF-f3, actiop in organ specific inflammation and fibrosis.
There are three isoforms of TGF-# found in mammalian cells ( 14) . The biological activities ofthese isoforms is indistinguishable in most in vitro assays ( 14) . However, the expression of TGF-,B isoforms can vary both in vivo (33) and in vitro (34) . For example, during murine palatogenesis, mRNA for TGF-f33 is prominantly expressed in the early stages, while mRNA for TGF-f3, is expressed by the same cells at a later stage (33) . In addition, the in vitro regulation of TGF-3 isoforms can be modulated by retinoic acid, which increases TGF-,32 expression while epidermal growth factor increases TGF-#,1 expression (33, 34) . Little information exists on the mechanism ofdifferential expression of TGF-# isoforms. However, what is known is that each isoform is regulated by a different promoter. TGF-3,1 is regulated by a phorbol ester responsive AP-l site (35) , TGF-,32 by a phorbol ester unresponsive AP-1 site, and cAMP-responsive elements (36) , while TGF-33 is regulated by cAMP-responsive elements only (37) . Using neutralizing antibodies to TGF-f,3, TGF-32, and TGF-#,j3, we were able to determine the relative quantities of each isoform of TGF-# secreted by alveolar macrophages. Unstimulated alveolar macrophages secreted primarily TGF-f3, with smaller quantities of TGF-f32 and TGF-#3 (Table II) However, what is evident in this study is that resting alveolar macrophages and alveolar macrophages during bleomycin-induced injury secrete different relative quantities of each isoform of TGF-f3. Since alveolar macrophage-derived TGF-#l is the most prominant isoform detected during bleomycin-induced injury, it suggests that TGF-3,1 may have a primary role in the pathogenesis of the inflammatory and fibrotic responses seen in this model.
To confirm that alveolar macrophages were the primary source of TGF-(3 after bleomycin injury, we used immunosuppressive doses of methylprednisolone to induce monocytopenia. In studies ofwound closure, high doses ofmethylprednisolone induce systemic monocytopenia, including a marked decrease in wound monocytes and macrophages (29) , as well as poor wound collagen synthesis and scar formation (22, 29) . Administration of large doses of methylprednisolone before and concomitantly with bleomycin depleted alveolar macrophages to < 1% of controls (Table III) and total lung TGF-# content was reduced to 1.2% of animals receiving bleomycin alone (Table IV) . However, macrophages remaining in alveoli after treatment with bleomycin and methylprednisolone secreted active TGF-3 at the same rate as those macrophages obtained after bleomycin treatment only (Table IV) . Thus, a decrease in activated macrophages in the alveolar compartment rather than any effects ofcorticosteroids on TGF-3 secretion by alveolar macrophages appeared to be responsible for the marked reduction in total lung TGF-f3.
The total extractable lung TGF-# represents all isoforms of TGF-f3. This is of significance in the interpretation of the previous data because TGF-j32 and TGF-33 in bleomycin induced pulmonary fibrosis are expressed in pulmonary epithelial cells and smooth muscle cells of bronchi and pulmonary vessels constitutively and at all times during the course of bleomycin induced injury (38) . There is no evidence to indicate that epithelial and smooth muscle cell production of TGF-# can be inhibited by corticosteroids. In other cell types, the evidence supports the induction of TGF-3 in the presence of corticosteroids (39) . T lymphocytes activated by either purified phytohemagglutinin or phorbol-1 2-myristate-I 3-acetate in the presence of corticosteroids have an increase in transcription and secretion of TGF-fl1 (39) .
Corticosteroids inhibit many functions ofactivated macrophages including secretion of cytokines such as IL-1 (30) and TNF-a (40) . In keeping with these reports, we demonstrated that dexamethasone inhibited IL-1 secretion by alveolar macrophages that were either previously stimulated by bleomycin injury or stimulated in vitro by LPS. However, corticosteroids had either little effect on macrophage secretion of TGF-# or a slight induction ofTGF-f3, was observed at concentrations that suppressed IL-l secretion. These findings indicate that corticosteroids differentially regulate cytokine production by activated alveolar macrophages. This may be clinically significant. Alveolar macrophages of patients with idiopathic pulmonary fibrosis, a lethal human fibrotic lung disease (12) , contain TGF-3l1 and when cultured in vitro, these macrophages secrete large quantities of active TGF-f31 into the medium (unpublished data). Corticosteroids are a standard therapy for human fibrotic lung diseases even though most patients with idiopathic pulmonary fibrosis do not respond to this treatment ( 12 ) . IfTGF-,B is as important to the pulmonary inflammatory and fibrotic responses as we have demonstrated ( 12, 41 ) , then corticosteroid therapy administered in the advanced stages of the disease would likely not inhibit the TGF-,3 production by alveolar macrophages. The relative resistance to corticosteroid therapy in pulmonary inflammatory and fibrotic responses seen in many human lung diseases may be caused by the corticosteroid insensitivity of TGF-# production by alveolar macrophages. This suggests that only at the early inflammatory stages, when infiltration ofmacrophages is significant, that corticosteroid therapy is ofbenefit. However, at a later stage when alveolar macrophages are activated to secrete TGF-f3, corticosteroids are ineffective.
In conclusion, we have demonstrated that during bleomycin-induced pulmonary inflammation, activated alveolar macrophages secreted large quantities of active TGF-fl, while resting alveolar macrophages produced only small quantities of inactive TGF-#1,2,3. Corticosteroids that are used as standard therapy for pulmonary fibrosis profoundly suppressed the influx of macrophages into the lungs during the early inflammatory response, but had little effect on the secretion of TGF-#,B by activated alveolar macrophages.
